Nanostructural basis for the gloss of chicken eggshells.
The nanostructure greatly contributes to eggshell formation, the mechanical properties of eggshells, and mineral dissolution during incubation. In this study, to investigate the effect of the nanostructure on the gloss of eggs, the gloss and eggshell quality (cuticle coverage, color, and thickness) of 105 eggs were measured. According to the order of the gloss, the surface roughness of 30 high-gloss and 30 low-gloss eggs was compared. The gloss had no significant correlation with the eggshell color and thickness (P > 0.05) and a significant relationship with the cuticle coverage (r = 0.19, P < 0.01). The surface roughness significantly differed between the high- and low-gloss eggs (P < 0.001), and the gloss was negatively correlated with the surface roughness (r(high-group) = -0.61, r(low-group) = -0.56, P < 0.01). The shell gloss of 30 oiled eggs with mineral oil and 30 normal eggs from commercial brown-egg layers was also compared. The oil coating increased the eggshell gloss, but the roughness was unchanged. This is the first report to establish the contribution of nanostructure for the gloss of chicken eggshell. The surface roughness can be used as an indicator of the gloss, which could be helpful for selective breeding to improve the eggshell brightness. Our research also provides the foundation for further investigation of the effect of non-pigmentary contributors on the chicken eggshell appearance.